We studied the acceptability and feasibility of delivering sun protection messages via electronic media such as short message services (SMS) to people aged 18 -40 years. An online survey was conducted using a pre-established panel of volunteers. We compared the characteristics of those who indicated that they would like to be alerted to the UV index, with those who would not, using bivariate logistic regression. Characteristics found to be associated with a desire to receive such advice were entered into a multivariate logistic regression analysis. The median age of the 141 participants was 34 years. Overall, 80% of participants agreed that they would like to receive some form of sun protection advice. Of these, 20% preferred to receive it via SMS and 42% via email. Willingness to receive electronic messages about the UV index was associated with being unsure about whether a suntanned person would look healthy and greater use of sun protection in the past. Careful attention to message framing and timing of message delivery, and focus on the short-term effects of sun exposure such as sunburn and skin ageing should increase the acceptability of such messages to young people. Sun protection messages delivered to young adults via electronic media appear to be feasible and acceptable.
Introduction
Skin cancers account for one third of all cancer diagnoses worldwide. 1 Of the three main types of skin cancer, melanoma has the highest mortality and is the third most common invasive cancer diagnosed among both men and women in Australia. 2 In the US, it has been estimated that 70,230 new cases of melanoma will be diagnosed in 2011, with 8790 deaths resulting from this diagnosis. 3 Melanoma is also the most common cancer in young people aged 15 to 44 years. 4 In response to the high incidence of skin cancer, public health campaigns have aimed to encourage reduced sun exposure and increased sun protection. 5 Evaluation of these campaigns shows that while knowledge of the dangers of sun exposure is high, young people in particular engage in relatively few sun protection practices. 2 For example, in Queensland, 72% of individuals aged 20 -30 years report having been sunburnt in the past 12 months compared to 43% of those over the age of 30 years. 6 In addition, younger people are more likely to believe that a tan looks healthy and are also more likely to desire a tan. 7 Previous public health campaigns have to a large extent relied on media such as television and print-based advertisements, and have been designed based on social-cognitive theories of health behaviour change. 5 More recently, there has been research on ways to better bridge the gap between knowledge, intentions and actual behaviour. For example, implementation intentions are those which instigate 'if-then' plans for situations in which the desired behaviour should be displayed (e.g. if I am at the beach with a group of friends, then I will use a hat); these have been shown to aid behaviour even in the presence of contextual threats. 8 In addition, new modes of communication such as via mobile phones, email or the web allow health promotion messages to be perfectly timed and individualized towards the user, fitting with intentions they may have formed, and can be delivered flexibly and on demand. Access to a mobile phone is almost ubiquitous, 9, 10 with Australia having one of the highest rates of mobile phone ownership in the world. Here, mobile phone connections now exceed land line connections. 11 Similarly, mobile phone ownership is estimated to be 85% among American adults. 12 Ownership is particularly high among young people 13 15 used SMS messaging to remind people about sunscreen. Daily adherence to sunscreen increased to 56% in the intervention group (daily SMS reminders for six weeks) compared to 30% in the control group, from baseline values of 3% and 5%, respectively. 15 Given these positive results, SMS message prompts alone or in conjunction with other smart phone applications such as the Cancer Council Australia's UV alert 'widget' 16 may improve sun protection behaviours more generally. However it is not known if, and how, young people would be willing to receive such messages.
The present study aimed to assess the willingness of young adults to receive electronic messages to improve their sun protection behaviours, and to identify factors associated with their interest in receiving such messages.
Methods
The study was approved by the appropriate ethics committee. Using a pre-established panel of volunteers, an online survey was conducted in the Australian summer (December 2009/January 2010) by a professional survey company. The survey company contacted Queensland panel members who were aged 18 -40 years. Pre-specified quota to be filled with regards to participants' gender, age group, geographical location (metropolitan/other) and education level were set to ascertain adequate representation of these demographic groups in the sample. Once a certain quota was filled no new panel members with these characteristics could complete the survey.
The survey assessed participant's demographic characteristics and common skin cancer risk factors such as hair, eye and skin colour, propensity to burn and ability to tan using questions previously assessed for their reliability within a melanoma screening trial. 17 Participants were asked questions including "in the past twelve months have you attempted to get a tan?" and "how many times in the past year have you experienced a sunburn?"
Recall of sun protection guidelines and UV index
Participants were asked to recall without prompt what they could remember of current public health advice about protecting themselves from the sun. Responses were categorised depending on the number of sun protection methods recalled. Participants were also asked if they had ever heard of the UV index and if so, to briefly describe what the UV index was.
Sun protection habits index
Sun protection practices were assessed using the sun protection habits index, 18 which summarises how frequently participants use one of six sun protection methods (clothing, hat, sunglasses, sunscreen, staying in the shade, staying indoors). Test-retest reliability of the sun protection habits index has been reported previously (r ¼ 0.73). 19 
Attitudes and behavioural intentions
Participants were asked how strongly they agreed or disagreed on a five-point scale with several attitudinal items, such as whether: a suntanned person looks more healthy; they were concerned about not getting enough vitamin D if they used sun protection; sun exposure ages the skin; and sun protection can help to avoid skin cancer. Participants were also asked whether they intended to apply and reapply sunscreen, as well as stay in the shade when outdoors in the sun or whether they intend to tan.
Delivery of sun protection messages
Participants were asked whether they had access to, and how often they used mobile phones for voice calls or SMS messages, computer email accounts, and whether they would prefer health promotion through email or text messaging. In addition, participants were asked if over the past 12 months they had received any information about sun protection, and the effect this information had on their sun protection behaviour. Participants were also asked what information or advice they would find helpful in relation to increasing sun protection practices, such as daily UV index updates. They were also asked about the preferred method, format, frequency and timing of such information and advice.
Data analyses
Using bivariate logistic regression analyses, we compared the characteristics of those who indicated that they would like to be alerted to the UV index, with those who would not. Characteristics found to be associated with a desire to receive such advice were entered into a multivariate logistic regression analysis using the purposeful selection of covariates modelling approach. 20 Following this, we included variables which in bivariate analyses were associated with the dependent variable at P , 0.05 in an initial model. Those variables no longer significant in the initial model were removed, then returned one by one to assess whether they either gained significance or confounded other variables; if so, they were retained in the model. This process was then repeated with variables which were non-significant at the bivariate level. Finally, we tested plausible interaction terms.
Results
A total of 141 participants completed the survey until all quotas were filled (approximately equal numbers by gender, geographical location (metropolitan/other), age and education level (up to or above year 12). An additional 101 people who would have agreed to participate were ineligible, as their quotas were already filled.
The median age of participants was 34 years and there were slightly more women (53%) than men. About half of the participants (56%) lived in a metropolitan area. Most participants (62%) had completed high school or further education. About 40% (56) of participants were employed full-time, and 21% (29) were in part-time or casual employment. Approximately two-thirds of participants (64%) reported that their main job or activity was indoors ( Table 1 ). Five participants (4%) had been previously diagnosed with a skin cancer.
Use of technology
Almost all participants (95%) owned a mobile phone, with 69% using it for voice calls, and 79% using it for SMS messaging at least several times a week or more. All but two participants had access to a computer at either home or work, and all but four participants had access to personal email. Of the 137 participants with email access, 97% corresponded by email at least several times a week or more frequently.
Skin cancer risk factors
Most participants had fair or light hair colour (59%), blue or green eye colour (70%), light skin colour (58%), and were prone to burning and not tanning (30%), or burning before tanning (45%). Almost half of participants (59/133, 44%) reported that they would never or only slightly tan if exposed to the sun over several days. While only one fifth of participants had attempted to acquire a tan over the past 12 months (28/141, 20%), most had been sunburned at least once (76%) in the past 12 months ( Table 2 ).
Recall of the UV index and sun protection guidelines
Overall, 92% participants had heard about the UV index, but few participants could describe clearly what information the UV index summarises. Almost all participants (98%) were able to recall at least one sun protection practice without prompt; most commonly recalled methods were using sunscreen (70%), or wearing a hat (58%).
Sun protection behaviour, intentions and attitudes
Participants reported a mean overall sun protection habits index score of 2.36 (SD ¼ 0.64), when asked to describe their overall frequency of use of six sun protection methods. Wearing sunglasses was the most common sun protection behaviour (44% always used sunglasses) followed by seeking shade (51% most of the time). Approximately half of the participants (52%) intended to apply sunscreen, and 43% intended to re-apply sunscreen when outdoors over the following week. Just over one-third of participants agreed with the statement that a suntanned person looks more healthy (33%), or that they would be at risk of producing too little vitamin D if they used sun protection (39%) ( Table 2 ).
Information preferences and information received
Overall, 80% of participants indicated that they would like to receive some form of sun protection advice. Of these, 42% preferred to receive it via email, 20% preferred the use of SMS and 27% preferred some other method such as through television, radio or other media. The most popular form of advice was weather forecast (75%). Approximately two-thirds agreed that advice about the sunscreen sun protection factor (63%), best times to stay indoors (67%) 
Desire to be alerted to the UV index via SMS
At the bivariate level, participants demographic characteristics and frequency of use of technology were not associated with the desire to be alerted to the UV index (Table 1 ). However, compared to those with fair skin, participants with olive or brown skin were more likely to want to be alerted to the UV index (P ¼ 0.03), as well as those participants with a higher sun protection behaviour index score (P , 0.001). Participants who were unsure (P ¼ 0.04) or disagreed (P , 0.001) that they intended to reapply sunscreen when outdoors over the next week, as well as those who were unsure (P ¼ 0.04) whether a suntanned person looks better were less likely to desire information about the UV Index. In contrast, participants who disagreed that a suntanned person looks more healthy had higher odds of desiring information via SMS messaging (P ¼ 0.01) ( Table 2 ).
Multivariate analysis
After adjustment for age and gender, those participants who were unsure whether or not they agreed with the statement that a suntanned person looks better were less likely to desire UV index information (OR ¼ 0.24). However the number of participants in this category was relatively small (n ¼ 23). In addition, with each increase of one in the sun protection habits index score, the odds of desiring information about the UV index by SMS increased by 2.79 ( Table 3 ).
Discussion
While sun protection knowledge and positive sun protection intentions are high in the Australian population, delivery methods using personalised mobile messages may assist in bridging the intention-behaviour gap by providing cues to action, 21 or by reminding people about ways to act on their intentions 8 at times and locations relevant to behaviour. We found that the desire to receive electronic messages about the UV Index was largely independent of participants' demographic or phenotypic characteristics. However, previous sun protection behaviour as measured by the sun protection habits index was predictive of desire to receive such messages. As previously discussed by Weinstein, 22 displaying a behaviour will increase the self-efficacy for repeatedly performing the behaviour. People may also infer from their sun protection behaviour that they are concerned about, and perceive themselves at risk of developing skin cancer. We found that participants who were uncertain about whether a suntanned person looked more healthy were less likely to desire information to be sent via SMS. The conflict between appearance and health outcomes of sun exposure has been described in a number of studies and has led to the development of appearance-based interventions. These interventions have been tested with promising results. 23, 24 The present study indicates that integration of appearance-based intervention components may be beneficial for sun protection advice. This could include multimedia components (e.g. pictures of sun spots or other sun related skin outcomes) or digital UV photos that may particularly appeal to people concerned about appearance. The UV photos display underlying skin damage by highlighting areas with increased pigmentation, and have been effective in changing sun protection intentions and behaviours. 25 The effect of framing SMS messages relating either to short-or long-term outcomes has been examined by Sirriyeh et al. in the context of a physical activity intervention. 26 People received SMS messages relating either to short or long-term outcomes of physical activity, such as mood elevation and weight maintenance. The results showed a significant increase in physical activity only for those participants inactive at baseline who received messages relating to short-term outcomes. 26 This suggests that SMS messages focusing on short-term outcomes of sun exposure such as sunburn and skin ageing could be more effective, compared to those focusing on more long-term outcomes such as skin cancer development.
The present study found that 40% of participants used SMS several times a day and a further 40% used SMS several times a week. The frequent use and wide acceptability of short messages are in accordance with the findings of other studies. 14 This appears to be a promising approach for health promotion purposes. For example, one study used online communication strategies to prevent the spread of chlamydia. 27 Overall, the participants in that trial agreed that SMS was a good or very good tool for communicating with young people as the messages can be shared with friends and can lead to candid discussion about health issues. 27 More specifically related to sun protection, one study found that using short messages as a reminder tool improved adherence to sunscreen application. 15 Obermayer et al. 28 explored the acceptability of using a website in conjunction with SMS messages to help college students quit smoking. Participants rated the website lower than the SMS component of the programme in terms of acceptability and satisfaction. This was mainly due to the easier accessibility of SMS messages. Some of the barriers preventing people from engaging in web-based interventions include having limited access to the Internet, which may be more frequent for those from disadvantaged areas. 28 However, the increasing popularity of smartphones which can provide access to email and the Internet may overcome these barriers, and enhance future opportunities for the delivery of health promotion material using a combination of these modes. 29 Future intervention studies should consider inclusion of measures of cost and cost-effectiveness of electronic health communication.
The limitations of the present study include its Internet panel-based recruitment strategy and small sample size, potentially limiting the generalizability of the result. However, participants were young, Internet-and telephone-engaged adults. Almost 40% (54) had less than 12 years of education, and 60% (82) reported fair skin, thus representing the proposed target group for a mobile skin cancer prevention intervention. Data were collected by self-report and so were prone to social desirability bias.
Conclusion
A large proportion of participants in the present study were receptive to receiving sun protection advice via electronic messages. The results suggest that the emphasis of messages should be on the short-rather than the long-term outcomes of sun exposure, such as sunburn and skin ageing.
